red spots; in preservative, lavender with white spots; 5) webbing between outer fingers 111 2%-2 IV; 6) webbing on foot I 154-2 I1 195-2 I11 1%-2% IV 2%-1% V: 7) snout round in dorsal view, rounded dorsally and abruptly inclined in profile: 8) dorsal skin pustular: 9) arms and legs lacking dermal folds: 10) humeral spine present in males; 11) lower two-thirds of tympanum visible, directed posterolaterally with dorsal inclination.
The presence of red spots on a granular dorsum immediately distinguishes C. grundisonae from other known species of Centrolrnella. In skin texture, C. grandisonae is most like C . meguchrira, which has black spots on the dorsum and lacks humeral spines in the males. Other Centrolenella that have white spots on a lavender dorsum in preservative differ from C. grandi.rorzue by having smooth or shagreened skin on the dorsum.
Description. Adults moderately large; snout-vent length 25.1-29.3 mm ( f = 27.2, n = 44) in males, 28.9-30.7 mm (.f = 29.8, n = 4) in females; head wider than body; width of head 32.6-36.8 percent (.r = 34.3, n = 48) of snout-vent length. Snout short, high, round in dorsal view, in profile rounded anterior to nostrils and abruptly sloping ventrally to margin of lip; canthus round; loreal region shallowly concave; lips rounded; nostrils about five-eights distance from eye to tip of snout, barely protuberant laterally; internarial area barely depressed. Eye large, protuberant, directed anterolaterally. Upper one-third of tympanum covered by pustular supratympanic fold; tympanic annulus distinct ventrally; tympanum directed posterolaterally with moderate dorsal inclination. Prevomerine teeth 0-0-3-4 (total teeth 0-7, .f = 2.63, n = 44, in males; 0-6, f = 4.5, n = 4, in females): dentigerous processes of prevomers transversely elliptical and broadly separated medially, between small ovoid choanae; tongue boradly separated medially, between small ovoid choanae; tongue broadly cordiform, shallowly notched posteriorly, barely free behind; vocal slits extending from midlateral base of tongue to angles of jaws; vocal sac single, median, subgular.
Humeral spine long, pointed, essentially parallel to axis of humerus, tip enclosed by skin of upper arm: forearm moderately robust; ulnar fold and tubercles absent; first finger slightly shorter than second: fourth finger much longer than second; lateral fringes on fingers; webbing absent between first and second fingers; webbing formula for other fingers I1 (2-2%)-(3%-3% 111 (2-2%)-(2-2%) IV; webbing emarginate; discs broad, rounded; subarticular tubercles small, round, simple: supernumerary tubercles absent; palmar tubercle low, bifid: nuptial excrescences absent. Hind limbs slender: length of tibia 54.0-62.3 percent ( f = 57.6, n = 48) of snout-vent length; tarsal folds and tubercles absent: inner metatarsal tubercle ovoid, flat: outer metatarsal tubercle small, round: subarticular tubercles small, round: supernumerary tubercles absent; toes about three-fourths webbed; webbing formula I (I-1%)-(2-254) 11 (I-1%)-(2-2%) 111 (1-1%)-(2-2%) IV (2-2%)-(1-1%) V; discs round, slightly smaller than those on fingers. Skin on dorsum finely pustular; skin on belly and proximal posteroventral surfaces of thighs coarsely granular; skin on other surfaces smooth. Anal opening directed posteriorly below broad dermal flap at upper level of thighs; numerous small round tubercles below anal opening; pair of large, flat tubercles on proximal ventral surfaces of thighs.
Color in preservative: dorsal surfaces of head, body, forearm, thigh, shank, and tarsus lavender; upper lip, upper arm, hands, feet, flanks, ahd venter cream. Small round pink to white spots on head (including eyelids), dorsum of body, and usually on shanks (3-21 spots on head and body, n = 9.6, n = 48; 0-4 spots on each shank, n = 1.53, n = 96).
Color in life: dorsum green with small bright red spots; parietal peritoneum creamy white; visceral peritoneum clear; heart not visible; vocal sac and bones green iris silvery white with black flecks (Fig. 1) .
Distribution. Centrolenella grandisonae is widely distributed in cloud forest on the Pacific slopes of the Cordillera Occidental from Departamento de Calda, Colombia, to Provincia de Pichincha, Ecuador. It has a known elevational distribution from 1140 to 1850 m. Retnarks. Most males were calling from the upper sides of leaves (up to 3 m) above streams varying from narrow trickles to 2 m wide. The call is a single, loud, piercing "peep."
The proper allocation of the name Centrolenella grandisonae leaves the taxon to which that name was applied by Lynch and Duellman (1973) without a specific name. Diagnosis. 1) prevomerine teeth absent; 2) bones pale green: 3) parietal peritoneum white; visceral peritoneum clear; 4) color in life green with minute yellowish white flecks and small black spots; in preservative, lavender with small dark spots and white flecks; 5) webbing between outer fingers I11 2-2 IV; 6) webbing on foot I 1-2 I1 1-2 111 1-2 IV 2-1 V; 7) snout truncate in dorsal view, round in profile; 8) dorsal skin shagreened with fine spicules; 9) low ulnar fold on forearm; 10) humeral spine present in males.
Centrolenella lynchi new species
Two other Ecuadorian species are lavender in preservative with dark spots and white flecks on the dorsum. Of these, C. pipilata differs from C. lynchi by having tarsal folds and incised webbing; C. peristieta is nearly identical to C. Iynclzi in coloration but has more webbing on the hand-111 2-1% IV. Both species are smaller than C. Iynchi; males of C. pipilatlz have snout-vent lengths of 19.5-22.9 mm (,i = 21.5, n = 10) and those of C. peristicta are 18.7-20.6 mm ( i = 19.7, n = 2).
Desc.ription. Adults moderate in size; snout-vent length 23.5-26.4 mm (.P = 24.7, n = 9) in males, 24.9 mm in single female; head as wide as body, much wider than long; width of head 33.6-36.7 percent ( P = 34.9, n = 10) of snout-vent length. Snout short, high truncate in dorsal view, round in profile; canthus round; loreal region barely concave; lips round; nostrils about two-thirds distance from eye to tip of snout, slightly protuberant anterolaterally; internarial area noticeably depressed. Eye moderately large. protuberant, directed anterolaterally. Upper one-third of tympanum covered by supratympanic fold; tympanic annulus distinct ventrally; tympanum directed posterolaterally with posterodorsal inclination. Prevomerine dentig- erous processes and teeth absent; choanae longitudinally ovoid; tongue broadly cordiform, shallowly notched behind, free prosteriorly for about one-third of its length; vocal slits extending from midlateral base of tongue to angles of jaws; vocal sac single, median, subgular.
Humeral spine, short, pointed, at right angle to humerus, tip enclosed by skin of upper arm; forearm robust, bearing low ulnar fold; first finger slightly shorter than second; fourth finger much longer than second; lateral fringes on fingers; webbing absent between first and second fingers; webbing formula for other fingers I1 2-3 I11 (2-2%+2 IV; webbing emarginate; discs broad, rounded; subarticular tubercles moderately large, round, simple; supernumerary tubercles absent; palmar tubercle low, ovoid, simple; nuptial excrescences absent. Hind limbs moderately slender; length of tibia 57.1-62.1 percent (n = 59.8, n = 10) of snout-vent length; tarsal folds and tubercles absent; inner metatarsal tubercle rounded, ovoid; outer metatarsal tubercle small, conical; subarticular tubercles small, round; supernumerary tubercles minute, present on proximal segments; toes about webbed; webbing formula I 1-2 I1 1-2 I11 1-2 IV 2-1 V; discs round, slightly smaller that those on fingers.
Skin on dorsum shagreened with scattered minute spicules, especially prominent in temporal region and along posterior margin of jaw; skin on belly and proximal posteroventral surfaces of thighs coarsely granular; skin on other surfaces smooth. Anal opening directed posteriorly below short anal sheath at upper level of thighs; numerous small, round tubercles below anus; pair of large, flat tubercles on proximal ventral surfaces of thighs.
Color in preservative: dorsal surfaces of head, body, and limbs, exclusive of digits, lavender with many minute white flecks and more numerous, larger dark lavender spots; flanks, venter, and hidden surfaces of limbs cream.
Color in life: dorsum dull green with minute yellowish white and black flecks; tips of digits yellow; parietal peritoneum creamy white; visceral peritoneum clear: heart not visible; bones green: iris bronze with black reticulations (Fig. 2) .
Variation. Fourteen males and one female from Tandapi, 1460 m, Provincia de Pichincha, Ecuador, are like the type series in coloration, but the spicules in the skin are less conspicuous. Also there is slightly less webbing on the hand in some individuals: in six males the webbing formula is I1 2-395 111 2-2 IV, and in one it is I1 2-3% 111 295-2 IV, whereas in the others the webbing is the same as that in the type series.
The 14 males from Tandapi have snout-vent lengths of 23.3-26.0 mm (.f = 24.8) and the one female. 24.8 mm. The samples from Tandapi and from the type locality are significantly different (P < 0.01; student-t) in the ratios of head width, tibia length, and foot length to snout-vent length (SVL); in each case the ratios are smaller in the sample from Tandapi, indicating that frogs from there have proportionately longer bodies than do those at the type locality. In the following list of data, the topotypes (ti = 9) are followed by the data for the sample from Tandapi (n = 14); the range is followed in parentheses by the mean and one standard deviation: head width1SVL . Rcniarhs. Males were calling from the upper sides of leaves of trees and bushed overhanging streams: at the type locality, they were 2.5-4 m above the water. At that stream, Crntvole~lcllri prosoblepoti and C. txalerioi also were calling, and C . grcrtldisonrrc was calling from vegetation along a small tributary. Lynch and Duellman (1973) referred two specimens (KU 144129-30) from Santa Leticia, 2000 m, Departamento de Cauca, Colombia, to C. gr~~tidi-sonacJ ( = C . Iytic,hi). I am not convinced that those specimens are C . Iync,hi and at present do not assign them to any known species.
